INTRODUCTION
Formation of new particles from trace gases (nucleation) is the main source of aerosol in the atmosphere [1] . Once the particles are formed they can grow and some of them reach the size of cloud condensation nuclei (CCN). It has been estimated that nucleation may be responsible for the formation of up to 50% of the total CCN concentrations [2] . Despite the importance of the process and the number of studies focusing on this topic, the mechanism of nucleation is still highly uncertain. There is growing evidence that the main precursor of this process is sulphuric acid that is produced by the oxidation of sulphur dioxide. On the other end the CLOUD (Cosmics Leaving OUtdoor Droplets) experiment demonstrated that sulphuric acid alone or together with ammonia cannot explain nucleation and growth rates observed in the planetary boundary layer [3] . Some studies also showed the importance of amines and oxygenated organic compounds in this process [4, 5] . To understand the nucleation mechanism it is fundamental to determine which trace species participate in the first steps of the nucleation process. The CLOUD chamber is very well suited to run such experiments. First, there is no other chamber where the concentration of contaminants is similarly low. Second, an unprecedented variety of state-of-the-art instruments are used. The few contaminants that are still present are measured with very low detection limits, and the chemical composition of ions smaller than 2 nm is measured with mass spectrometric techniques.
METHOD
The CLOUD (Cosmics Leaving OUtdoor Droplets) experiment is based at CERN, Geneva. The core of the experiment is a 26 m 3 electropolished stainless-steel chamber, equipped with state-of-the-art instruments in nucleation measurements. The chamber is based at CERN where we can expose it to a ʌ + beam coming from the proton synchrotron (PS) to simulate the effect of the galactic cosmic rays (GCR) on the new particle formation process. The beam intensity was changed to determine the influence of ions at different altitude. The concentrations of contaminants are minimized to the best possible extent [3] . The temperature can be controlled with a precision of ±0.01 K and during this set of experiments the temperature were kept constant at 278 K. The relative humidity during CLOUD 7 was also constant and was kept at 38 %. The concentrations of sulphuric acid (SA, H 2 SO 4 ), ammonia (NH 3 ), dimethylamine (DMA, (CH 3 ) 2 NH), and Į-pinene (C 10 H 16 ) were varied. The nucleation process was triggered by UV light forming OH radicals from photolysis reactions with ozone or HONO. These triggered the oxidization of sulphur dioxide and Į-pinene forming sulphuric acid and oxidized organics (OxOrg), respectively. The instruments were placed around the chamber with 120-cm long sampling lines. The chamber was continuously refilled with artificial air containing trace gases at a total flow of around 150 L/min. The current work aimed at showing the chemical composition of the positive ions during nucleation under different conditions. The chemical composition of these ions was determined using an atmospheric pressure interface time-of-flight mass spectrometer (APi-TOF) run in positive mode [6] . This instrument is able to sample directly the ions through a critical orifice and measure the mass-to-charge ratio accurately enough to determine the chemical composition. The resolution of the APi-TOF is higher than 5000 Th/Th with a mass accuracy better than 10 ppm. The mass range for this instrument was from 30 to 1800 Th. The instrument is composed of two parts. The first part is the atmospheric pressure interface guiding the ions from the critical orifice to the mass spectrometer. During this stage the pressure decreases from atmospheric pressure to a final pressure of 10 -6 mbar. The second part is a time-offlight mass spectrometer (Tofwerk, Switzerland). The positive clusters measured with this instrument were ionized inside the CLOUD chamber, as there is no ionization process inside the instrument.
RESULTS AND DISCUSSION
Results of binary homogeneous nucleation (H 2 O and H 2 SO 4 ) and ternary homogeneous nucleation (H 2 O, H 2 SO 4 and NH 3 ) were published already [3] . Here we present the composition of positive ions for the H 2 SO 4 -DMA and H 2 SO 4 -oxidized organics (OxOrg) systems. The results will be compared with the previous results regarding H 2 SO 4 -NH 3 nucleation.
In the latter case, the positive ions had the composition of: (H 2 SO 4 ) n *(NH 3 ) n+1 *H + , however, after the cluster reached a certain size one extra molecule of ammonia was found in the cluster. With the presence of DMA ammonia was substituted by DMA but the structure of the composition and the stoichiometry were essentially the same. Figure 1 shows the time evolution of these clusters. It is seen that building blocks of (H 2 SO 4 )(C 2 H 7 N) are added sequentially to the growing clusters. The time evolution was also investigated with other precursors (i.e. NH 3 , OxOrg). Even though there is no basic difference in the APi-TOF spectra for the experiments with ammonia and dimethylamine the nucleation and growth rates for the two cases were quite different. With OxOrg the most important clusters were found in an m/z range from 200 Th up to 1500 Th. Below 200 Th many plausible oxidation products of α-pinene were identified, such as Pinonic acid, Pinonaldehyde, whereas some compounds remained unidentified. In all these positively charged clusters no H 2 SO 4 was observed, as far as the clusters' composition could be identified.
The composition of the positive ions generated during the nucleation and growth process will help in the understanding of the nucleation process and the involved chemical mechanisms. The next step will be to compare these results with the positive ions observed in the ambient atmosphere during nucleation events.
